1D Nuclear Magnetic Resonance Spectroscopic Experiments derived from Quantitative Data.
Samples of acetylated cell wall material were prepared at a concentration of 150 mg mL -1 in CDCl 3 (Cambridge Isotope Laboratories). Ten minutes of sonnication was usually required to dissolve the sample. The sample was filtered through a Kimwipe plugged disposable pipette into a 5 mm NMR tube. All runs were performed at room temperature, approximately 293 K.
ML or Ac-ML was dissolved in d 6 -DMSO (Cambridge Isotope Laboratories) at the approximate concentration of 60 mg in 0.25 mL. The sample was allowed to fully dissolve overnight, and stored over desiccant. The next day, the sample was filtered through a Kimwipe into a 5 mm Shigemi NMR microtube (with the magnetic susceptibility matched to DMSO, Shigemi Co.).
For quantitative 13 C NMR acquisition, 10 mM final concentration of chromium (III) acetylacetonate, Cr(acac) 3 (Aldrich), was added to shorten the T 1 relaxation times of the carbon nuclei to allow signals to be quantified. For ML, a Bruker AM-400 spectrometer (dual 13 C/ 1 H probe) was used, while for the RL, a Bruker AV-300 fitted with a QNP probe was used. A 90° 13 C pulse, a 1.4 s acquisition time and a 1.7 s relaxation delay were the parameters for the inverse gated decoupling (decoupler on during acquisition only). Approximately 20,000 scans were collected for ML samples. The d 6 -DMSO peak at 39.5 ppm or the CDCl 3 peak at 77 ppm was used as the reference. Figure S1a . Quantitative 13 C NMR spectra of non-acetylated ML. Expanded region is shown in Figure S3b . Figure S1b . Quantitative 13 C NMR spectra of non-acetylated ML in the region from 157 to 140 ppm. Figure S2 . Quantitative 13 C NMR spectrum of acetylated ML. Figure S3 . Quantitative 13 C NMR spectra of acetylated RL. Figure S4 . Lignin substructures. Note: these substructures are designated here for the supplementary material and are different from the substructures referred to in the main document and Supplementary figures S1 and S2 (JR, new 2D designations). Table S1 . Signal assignment in the NMR spectrum of non-acetylated ML. Peaks correspond to substructures in Figure S4 . Table S2 . Signal assignment in the NMR spectrum of acetylated ML. Peaks correspond to substructures in Figure S4 . 
